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Abstract: In order to know more accurately the rock mechanical properties of hot-dry rock reservoir under high
temperature, and further guide the drilling work of hot-dry rock, the real-time Brazilian splitting test, shear test and
uniaxial compression test under high temperature were carried out in laboratory. In a single test, rock samples taken
from the same borehole and the same depth were loaded at a rate of 0.1lmm/min by setting the temperature and holding
temperature time using a high-low temperature chamber, to reduce the adverse influence of the discretization of rock

macro-mechanical properties and the deviation of test process on the test results. The samples are monzonitic granite
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taken from the Well LGZK1 in the Wendeng—Rongcheng—Weihai area of Shandong province. Through obtaining the
maximum load and deformation data of the samples at failure, the mechanical properties such as tensile strength, shear
strength, compressive strength and elastic modulus are calculated, and the failure mechanism and strength difference of
the rock under real-time high temperature are analyzed. As a result, the shearing strength and uniaxial compressive
strength of granite increased and the tensile strength decreased below 200 °C. While the shear strength and uniaxial
compressive strength of the granite decreased and the tensile strength continuously decreased with the increase of
temperature. The increase of temperature and stress will increase the hardness and plasticity of the rock. It provides
basic parameters for the study of rock mechanical properties of the high heat flow granite, and also provides a reference
for the selection of rock-crushing tools, drilling technology and wellbore stability in the exploration and development of
high heat flow granite type hot-dry rock resources.
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Fig.2 ETM305D high low temperature electronic

universal testing machine and test fixture
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Fig.3 Brazilian splitting load—displacement curves of

the granite under different real-time temperatures
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Fig.4 Failure modes of the granite after Brazilian spliting
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tests under different real-time temperatures
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Table 1 Tensile strength of the granite samples under

real-time temperature
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Fig.5 Real-time temperature-tensile strength curve

of the granite samples

3 HYIXBERRK ST
3.1 S AR AR T 5 U] 56 1 A -0 8 b £k

P 6 S AN [) S o 3t J3E 1 48 B v 72 ) B D158
ARS8 oA TR LM A e T
BB

TE 59 U) 4 T 4 B B, 18R £ 57 U fop 2 B9 AR HT R
BT R T AT TR R L B B I P 5

180, — 300C

6oL — 200C
140L — 1o0¢C
120 -
100 -
80
60
40
201
0

FHfar /kN

0 0.5 1.0 1.5 2.0 2.5
{57 7% /mm
6 REKEHRE T RSN A 8- Lk
Fig.6 Load-displacement curves of the granite shearing

tests under different real-time temperatures



114 AR TR

20234E7 H

S B B, B N 7 B B DA B B 1 R TR A K 3K #]
WA B o7 05 L 45 0 T R AR B VD I, B R g R ik
7 B0 DT e A 3 AR AN AT A, 8 300 S A R 1% P i
WHRHIE . 72 100 ‘CHAF T RE B I 78 for 2 4E
TR ER —E M B e, RIAH— & 0P,
300 CE&A T, 55 U)W IR T 1 30 FE 75 far 2B 1K 2] —
JE RS I R R R R — 2 By R 4 e
1o 200 ‘CLAN , 1RE A9 05 (o 28 B T B2 1) T oy 128
RGO, 3k R R T AR A A5 R Y AR R ik
S D) TG 1 K 51 b ) 422 fih 4 S, DA S 00 ey 4%
F 38 5 8 2k 200 “CJS , BT il T R Y R 1
AN SR Bk R AR LS ) S B A fr 2R OR
W B2 T %, 3% B0 R X R 19 25 AR AE
3.2 SEEFER AT B U g s A S HO T
SRR 53 B

&1 7 Ry A [) 552 s 3 B A8 A1 855 U I R Y i AR
A RE S U 07 ) 57 R 2 o MBI
300 “CH {8 B A 1Y 2068 4 A8 BT 2028, R IR T Y
KA Tz . AP R A i T A
SRAFITI

r=(P/A)(sina — fcos a) (2)

Ko A AP BT SR, MPa; P——i B 5 1) i
I e KA 40l N A 5L W D A T AR, mm?;
—— VR R R B DI HL e £, (0)

7 AEZEEETHEREIBRES

Fig.7 Failure modes of the granite during the shearing

tests under different real-time temperatures
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Table 2 Shear strength of the granite samples under

real-time temperature
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Fig.8 Real-time temperature-shear strength curve

of the granite samples
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Fig.9 The stress—strain curve of the granite during

0

the uniaxial compression test under different

real-time temperatures
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Fig.10 Failure modes of the granite during the uniaxial

compression tests under different real-time temperatures
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Table 3 Compressive strength and elastic modulus of the

granite samples under real-time temperature

SCRPIRIE/ WA/ BUERMRE/ LA B
‘C kN MPa GPa
25 127.3 118.4 23.9
100 122.1 113.6 20.5
200 152.0 141.4 27.5
300 142.4 132.3 19.4
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Fig.11 Curves of real-time temperature—compressive

strength and elasticity modulus of the granite samples
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